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OBJECTIVE: Develop Global Positioning System (GPS)-independent positioning sensors for accurate surface 
and subsurface vessel positioning that utilizes Earthiz’2s magnetic anomalies with an accuracy threshold of at 
least 30 meters and 15 meters (Objective) and has a Size, Weight and Power (SWaP) of 500 cm3 for the target 
volume, <5W for power and weight of <15 Ibs. 


DESCRIPTION: GPS is a highly accurate all-weather source of positioning, velocity, and timing and is invaluable 
in bounding a shipï¿ 2s inertial navigation systemï¿, 2s (INS) error. However, GPS utilizes weak radio frequency 
(RF) signals from distant satellites and are subjected to intentional and unintentional interference. Navigation 
based on the Earthiz 42s magnetic field promises a more robust all-weather passive navigation with no 
dependence on new infrastructure. 


Magnetic anomaly navigation has been extensively explored and researched, most notably by the Air Force 
Institute of Technology; however, challenges remain in the availability of precise maps of the Earthig %s crustal 
magnetic field. The presence of larger core fields, as well as temporal variations, can further limit the precision of 
position accuracy. Additionally, locally induced magnetic fields of the ship itself must also be considered in the 
determination of position. Furthermore, there are limitations to current Geomagnetic Mapping that requires 
advanced modeling techniques. For example, the International Geomagnetic Reference Field (IGRF) model only 
accounts for the core field. Crustal field variation sensing could result in accurate positioning; however, because 
the crustal field is so weak in comparison to core fields, it also requires advanced vector sensors. Current- 
generation sensors are limited because they are scalar sensors and, therefore, not capable of sensing minute 
variations of the Earthié %s crustal field. 


Advanced magnetic anomaly sensors can provide reliable and accurate INS aiding. These sensors can also 
work effectively to bound inertial error by providing re-sets to the INS. Additionally, they can provide a precise, 
all-weather robust vertical reference to bound INS errors over time. This family of sensors can promise robust 
positioning using integrated systems that are capable of blending alternate positioning sensor data as a re-set of 
the INS for continued accurate platform navigation holdover without GPS dependency. In addition to INS aiding, 
the data can be used as another sensor source for integrity evaluation within the Position, Navigation, and 
Timing (PNT) suite. 


PHASE |: Determine the technical feasibility of using measurements of anomalies in the Earthi¢ 2s magnetic 
field for accurate Geomagnetic Mapping, as well as the identification of sensors necessary to detect magnetic 
field anomalies for accurate positioning. 


Describe the technical solution based on the investigation and technical trade-offs performed earlier in this 
phase. Identify the means to incorporate the technical solution into the PNT suite, such as the GPS-based 
Positioning Navigation and Timing Service (GPNTS). 


For the identified solution, develop the SBIR Phase II Project Plan to include a detailed schedule (in Gantt 
format), spend plan, performance objectives, and transition plan for the identified Program of Records (PoRs). 


PHASE II: Develop a set of performance specifications for the Positioning Using Magnetic Anomalies Correlation 
of Earth (PUMACE) sensor with positioning solution system for GPNTS and conduct a System Requirements 
Review (SRR). 


Engage with the Program Office in its introduction and collaboration with Naval Information Warfare Center 
(NIWC) Pacific engineers. Establish a working relationship with PMW/A 170 and NIWC Pacific engineers to 
perform integration studies to include the identification of any necessary engineering changes to the GPNTS 
system. Additionally, establish a working relationship with the engineering team(s) of other potential transition 
PNT suite target(s). 


Develop the prototype PUMACE sensor with positioning solution system for GPNTS for demonstration and 
validation in the GPNTS or equivalent development environment. Conduct a Preliminary Design Review (PDR) 
and commence development of an Engineering Development Model (EDM) system. Conduct a Critical Design 
Review (CDR) prior to building the EDM. 


Develop the life-cycle support strategies and concepts for the system. 


Develop a SBIR Phase III Project Plan to include a detailed schedule (in Gantt format) and spend plan, 
performance requirements, and revised transition plan for the GPNTS and other potential transition PNT suite 
target(s). 


PHASE III DUAL USE APPLICATIONS: Refine and fully develop the Phase Il EDM to produce a Production 
Representative Article (PRA) of the PUMACE sensor. 


Perform Formal Qualification Tests (FQT) (e.g., field testing, operational assessments) of the PRA PUMACE 
sensor with the GPNTS system and other potential transition PNT suite target(s). 


Provide life-cycle support strategies and concepts for the PUMACE sensor with the GPNTS and other potential 
transition PNT suite contractor(s) by developing a Life-Cycle Sustainment Plan (LCSP). 


Investigate the dual use of the developed technologies for commercial applications, including but not limited to, 
commercial and privately owned vessels and aircrafts. These sensors can provide an additional method of 
positioning that is independent of GPS and is available at all times, world-wide. 
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** TOPIC NOTICE ** 


The Navy Topic above is an "unofficial" copy from the overall DoD 21.3 
SBIR BAA. Please see the official DoD Topic website at rt.cto.mil/rtl- 
small-business-resources/sbir-sttr/ for any updates. 


The DoD issued its 21.3 SBIR BAA pre-release on August 25, 2021, 
which opens to receive proposals on September 21, 2021, and closes 
October 21, 2021 (12:00pm edt). 


Direct Contact with Topic Authors: During the pre-release period 
(August 25 thru September 20, 2021) proposing firms have an 
opportunity to directly contact the Technical Point of Contact (TPOC) to 
ask technical questions about the specific BAA topic. Once DoD begins 
accepting proposals on September 21, 2021 no further direct contact 
between proposers and topic authors is allowed unless the Topic Author 
is responding to a question submitted during the Pre-release period. 


Topic Q&A System: After the pre-release period, proposers may submit 
written questions through the DoD Topic Q&A System at 
www.dodsbirsttr.mil/topics-app/. In the Topic Q&A System, the questioner 
and respondent remain anonymous but all questions and answers are 
posted for general viewing. Topic Q&A will close to new questions on 
October 7, 2021 at 12:00 p.m. ET 


Note: Questions should be limited to specific information related to 
improving the understanding of a particular topici¢ “2s requirements. 
Proposing firms may not ask for advice or guidance on solution approach 
and you may not submit additional material to the topic author. If 
information provided during an exchange with the topic author is deemed 
necessary for proposal preparation, that information will be made 
available to all parties through the system. 


Topics Search Engine: Visit the DoD Topic Search Tool at 
www.dodsbirsttr.mil/topics-app/ to find topics by keyword across all DoD 
Components participating in this BAA. 


Help: If you have general questions about DoD SBIR program, please 
contact the DoD SBIR Help Desk via email at 
DoDSBIRSupport@reisystems.com 
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